A s a result of the American Recovery and Reinvestment Act (ARRA) of 2009, the Patient Protection and Affordable Care Act and other quality-of-care programs, the healthcare industry is experiencing a paradigm shift. Instead of volume-based delivery models, there is a movement toward a more data-driven, value-based approach. 1 This shift presents opportunities for professional nursing practice to support electronic health record (EHR) adoption and quality improvement efforts while simultaneously quantifying the profession's contribution to patient care.
The Centers for Medicare & Medicaid Services (CMS) established the EHRs Incentive Program, also referred to as "meaningful use", in accordance with the ARRA. 2 More than a billion dollars have been invested by the United States government since 2009 to support the nationwide implementation, adoption, and meaningful use of EHR technology. Effective since 2015, CMS reimbursement dollars are awarded to those who meet the established meaningful use objectives, 3 while failure to meet established criteria results in financial penalties. 3, 4 Demonstration of EHR meaningful use and the subsequent qualification for CMS reimbursement occurs in three stages, the first of which began in 2011 and the third stage began in 2016. 5 Successful attestation to meaningful use is one metric of EHR adoption in the United States' healthcare system; another is the HIMSS Analytics' Electronic Medical Record Adoption Model (EMRAM). The EMRAM ranks healthcare organizations on an 8-point scale, from 0 to 7 in ascending order, based on their level of EMR adoption. 6 The EMRAM is an independent, nonfederal metric that is widely regarded as an industry standard for the evaluation of organizational EMR adoption. According to the HIMSS Analytics Database, as of December 2013, only 3% of the 5458 hospitals evaluated on the EMRAM achieved Level 7, and 13% achieved Level 6. 7 Magnet status is a measure of quality in nursing care. The American Nurses Credentialing Center's (ANCC) Magnet Recognition Program distinguishes hospitals that demonstrate nursing excellence, quality patient care, and innovations in professional practice. 8 The Magnet Recognition Program is guided by the Magnet Model, which offers a framework for both professional nursing practice and nursing research. 9 The model acknowledges global issues in nursing and healthcare through five core models and their 14 respective forces of magnetism. 9 To attain Magnet recognition, hospitals must embody all components of the Magnet Model using established, quantifiable criteria. Among those criteria are transformational nursing leadership, structural empowerment for all levels of nursing, and adoption of innovations and demonstrated improvements to patient outcomes. To substantiate and support the attainment of Magnet Core Models, hospitals seeking Magnet status engage in an application process involving extensive data capture of nursing-sensitive indicators. 9 Use of EHR technology is theorized to be related to the quality of nursing care. Numerous metrics of meaningful use are either nursing-sensitive or dependent on nursing documentation. For example, nurses are directly involved in 11 of the 13 Meaningful Use Stage I Core Objectives through their medication administration and reconciliation, admission and shift assessments, and patient teaching responsibilities. Despite the national attention that EHR adoption has received, there is a gap in the current literature surrounding nursing's effect on EHR adoption. The transition from paper to electronic records is challenging, and end-user resistance is a commonly reported reason for EHR implementation failures. 10 Nurses are the largest group of hospital clinicians and the largest group of EHR end users, 11, 12 yet most publications on EHR adoption, meaningful use attestation, and health information technology quality improvement initiatives have been written from a business, medical, or policy perspective. Moreover, there was limited research on Magnet organizations within the context of healthcare technology and EHR adoption.
The purpose of this study was to bridge the gap and explore the relationship between nursing excellence and EHR use. Successful EHR use was represented by two distinct measures to allow for the analysis of hospitals that are Magnet-designated but ineligible to participate in the CMS' Medicare EHR Incentive Program because of their CMS classification. The HIMSS Analytics EMRAM does not exclude hospitals that specialize in long-term, psychiatric, pediatric, rehabilitation, or cancer treatment. Therefore, every US Magnet-designated hospital was able to be included in at least one analysis. Two research questions with four hypotheses guided the methods of this study:
Are Magnet hospitals more likely to attest to meaningful use than non-Magnet hospitals? Hypothesis 1 (H1): Magnet hospitals are more likely to receive Medicare reimbursement for meaningful use than non-Magnet hospitals. Are Magnet hospitals more likely to have higher EHR adoption than non-Magnet hospitals? Hypothesis 2a: Magnet hospitals are more likely to achieve HIMSS Analytics Level 6 or HIMSS Analytics Level 7 than non-Magnet hospitals. Hypothesis 2b: Magnet hospitals are more likely to achieve HIMSS Analytics Level 7 than non-Magnet hospitals. Hypothesis 2c: Magnet hospitals are more likely to achieve HIMSS Analytics Level 6 than non-Magnet hospitals.
MATERIALS AND METHODS

Design
This study was conducted using a nonexperimental, quantitative design. The University of Miami Institutional Review Board reviewed the proposal for this study and granted a letter of notification of "not human research" determination. 
Theoretical Framework
The theoretical support for this study is based on two conceptual frameworks, the Donabedian Quality of Care Framework and the ANCC's Magnet Model. The Donabedian framework allows evaluation of the quality of healthcare by examining the organizational conditions and characteristics that affect care delivery. The framework proposes that the organizational structures and processes involved in the delivery of healthcare influence the outcomes or quality of the care that is delivered. 13 The Magnet Model describes the relationships that exist among the concepts of structure, process, and outcomes, by focusing on the nursing infrastructure that is created as a result of hospitals' organizational structures and processes. 14 
DATA COLLECTION Study Samples
Two separate hospital data sets were used. The first data set was established to examine the relationship between Magnet recognition and meaningful use attestation (H1). The inclusion and exclusion criteria for this data set focused on the Magnet hospitals' eligibility to receive Medicare payments from the CMS for meeting meaningful use criteria, so hospitals ineligible for EHR Incentive Program Medicare payments were excluded from the analysis of H1. Hospitals ineligible for Medicare EHR payments were those that were not considered as Subsection D, hospitals that paid under the Inpatient Prospective Payment System by the CMS Section 1886(d)(1)(B) of the Social Security Act. The Social Security Administration 15 defines Subsection D hospitals as hospitals located within one of the 50 US states or the DC that are not one of the following types of facilities: (1) a rehabilitation hospital, (2) a psychiatric hospital, (3) a hospital whose inpatient population is predominantly under the age of 18, or (4) a hospital with an average inpatient stay that is greater than 25 days. In addition, cancer-specialty hospitals were not eligible for the Medicare EHR Incentive Program. 16 The second data set was developed to test Hypotheses 2a to 2c. The HIMSS Analytics EMRAM was not based on CMS eligibility; therefore, the facilities that were excluded from the first data set were included in these analyses (Figure 1 ). These facilities represented the Medicareineligible hospitals and the hospitals whose CMS reporting structure could not be verified using public data files. Six international Magnet hospitals were excluded because the study's population of interest was hospitals in the United States.
Electronic Health Record Use
The study used two operational definitions of EHR use. The first was the receipt of Medicare reimbursement from the CMS for meaningful use attestation as of December 2013. The second was the achievement of Level 6 and/or 7 on the HIMSS Analytics EMRAM as of December 2013.
The first measure of EHR adoption was the receipt of at least one Medicare EHR Incentive Program payment from the CMS. As a national program, the Medicare EHR Incentive Program payment data is posted on the CMS.gov Web site in comma-separated value (CSV) file format and updated on a quarterly basis. 15 For this study, the CSV file "Eligible Hospital Recipients of Medicare EHR Incentive Program Payments" (as of December 2013) was downloaded into an Excel spreadsheet (Microsoft, Redmond, WA) by the researcher from CMS.gov. This data set originally The second measure of EHR adoption in this study was the achievement of Level 6 and/or 7 on the HIMSS Analytics EMRAM. Hospitals that participated in the HIMSS Analytics Annual Study were eligible to receive their EMRAM score as a free service. 6 The data of HIMSS Analytics were retrieved from the HIMSS Analytics' www. himssanalytics.org Web site and manually entered into three Excel spreadsheets by the researcher. The first spreadsheet contained 161 HIMSS Analytics Level 7 hospitals as of December 2013 (n = 161). The second spreadsheet contained 708 HIMSS Analytics Level 6 hospitals as of December 2013 (n = 708). The third spreadsheet was comprised of both Level 7 and Level 6 hospitals as of December 2013. The combined set contained 869 hospitals (n = 869).
There were 6582 US hospitals identified from the Health Resources and Services Administration's Hospitals Health Systems Site Directory Report, the CMS General Hospital Information data set, and the CMS Eligible Hospital Recipients data set. To test H1, 1653 of the initial 6582 hospitals were excluded from the H1 analysis because they were ineligible for the Medicare EHR Incentive Program, resulting in a sample of 4929 hospitals. To test Hypotheses 2a to 2c, 239 transplant hospitals with zero CMS-certified beds were excluded from the analyses. Seventy-six hospitals that were evaluated on the HIMSS Analytics EMRAM as individual facilities (as opposed to members of consolidated healthcare systems) were added to the analyses, which resulted in a sample of 6419 of 6582 US hospitals. Figure 1 shows the study's samples and exclusions.
DATA ANALYSIS
Binary logistic regression analyses in IBM SPSS Statistics were used to test the study's research questions. No patient data were analyzed. The data were retrieved from the official and publicly accessible Web sites of the CMS, the ANCC, and HIMSS Analytics. Table 1 shows the percentage of Magnet versus non-Magnet hospitals that achieved Level 6 or 7, Level 7, or Level 6 on the HIMSS Analytics EMRAM as of December 2013.
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HIMSS Analytics Level 6 or HIMSS Analytics Level 7. The logistic regression model was statistically significant ( χ 2 = 132.67, P < .001). Magnet-recognized hospitals were more likely to achieve Levels 6 or 7 on the HIMSS Analytics EMRAM than non-Magnet hospitals ( β = 1.39; SE = 0.11; P < .001; 95% CI, 3.23-5.01; OR = 4.02).
HIMSS Analytics Level 7. The logistic regression model was not statistically significant ( χ 2 = .06, P = .802). Magnet-recognized hospitals were not more likely to achieve Level 7 on the HIMSS Analytics EMRAM than non-Magnet hospitals.
HIMSS Analytics Level 6. The logistic regression model was statistically significant (χ 2 = 100.61, P < .001). Magnetrecognized hospitals were more likely to achieve Level 6 on the HIMSS Analytics EMRAM than non-Magnet hospitals (β = 1.30; SE = 0.12; P < .001; 95% CI, 2.91-4.65; OR = 3.68). [19] [20] [21] [22] this research is important to nursing practice because it is the first study that compared Magnet hospitals' outcomes with non-Magnet hospitals using the measures of EHR adoption, the CMS' Medicare EHR Incentive Program, and the HIMSS Analytics EMRAM. Currently, there are minimal data about the characteristics of hospitals that have received EHR incentive payments, 23 and this analysis offers evidence that nursing excellence, as operationalized by Magnet recognition, is a hospital characteristic that is positively associated with meaningful use attestation.
Although the EMRAM is a different approach in measuring EHR adoption from meaningful use attestation, the positive correlation between Magnet status and achievement of HIMSS Level 6, or Levels 6 and 7, is consistent with the finding that Magnet hospitals are more likely to receive Medicare EHR incentive payments. The consistency across the three hypotheses, which used two distinct measures of EHR adoption and four methods of operationalization, provided additional support to the position that nursing excellence is a hospital characteristic that is positively associated with EHR adoption in the United States.
The additional cumulative capabilities that Level 7 contributes to the EMRAM over Level 6 include continuity of care document transactions for the sharing of data, data warehousing, and continuity of data with emergency, ambulatory, and outpatient settings. 24 Health information exchange (HIE) is defined as the electronic sharing of clinical data across delivery settings. 25 The primary distinction between Level 7 and Level 6 focuses on an electronic medical record's ability to support HIE activities. Health information exchange represents technical functionality, as opposed to a clinical process of care. Although the delivery of nursing care does contribute to HIE and nurses do benefit from data exchange, the cumulative capabilities specific to Level 7 of the HIMSS Analytics EMRAM may not be directly related to nursing-sensitive outcomes. This offers a potential explanation for the failure to reject the null hypothesis for Hypothesis 2b, that is, that nursing excellence alone does not lead to Level 7. However, it is possible that the small number of hospitals that have reached Level 7 in 2012 reduced statistical power to detect differences. In addition, at the end of December 2013, there were only 161 hospitals in the United States that had reached Level 7. This figure represents less than 3% of the study's sample, and this small sample size may have contributed to a restriction of range in the statistical analysis of the data. An increasing number of hospitals are achieving Level 7 on the HIMSS Analytics EMRAM every year; however, until there are more hospitals at Level 7, researchers might consider consolidating Levels 6 and 7 together as one variable. We recommend that this type of analysis be replicated after EHR adoption has increased in hospitals.
Understanding the associations between the quality of nursing care and hospitals' ability to use EHRs may help to identify best practices that guide both EHR implementation and the achievement of nursing excellence. The current study represents introductory research intended to justify and stimulate further investigation of this rapidly evolving discipline. This study also sought to establish a foundation for continuing research.
While many healthcare organizations work to meet the short-term goal of meaningful use attestation to avoid missing CMS payments and incurring potential penalties, continuing research needs to address several critical questions: (1) "What is the nature of the relationship between nursing practice and the adoption of EHRs?"; (2) "What are the common characteristics of hospitals that successfully adopt EHRs?"; (3) "What are the common characteristics of hospitals that demonstrate nursing excellence?"; (4) "Are there organizational characteristics that are consistent among hospitals that demonstrate nursing excellence and successfully adopt EHRs?"; and (5) "Is the successful adoption of EHR technology associated with measureable improvements to nursing-specific patient care?" A recent study conducted by HIMSS Analytics and Healthgrades found that the performance of hospitals with high EMRAM levels was significantly better for four patient outcomes, suggesting that there is a relationship between electronic medical record use and patient outcomes. In this joint study, hospital performance was based on the number of patient mortalities. 26 Additional research that targets the outcomes of nursing care is warranted considering that nurses deliver most bedside care in the United States 27 and interact more with EHR technology than any other group of healthcare professionals. This study contributes original knowledge to the discipline of Volume 35 | Number 8 nursing informatics. Previous research primarily investigated the topics such as acceptance of and/or resistance to EHR systems by nursing staff and changes in patient outcomes after the implementation of EHR technology, 28-36 while narrative articles described hospitals' journeys from paper to electronic systems. 17, 18 This study was unique in that it quantified the likelihood of Magnet hospitals adopting EHRs compared with non-Magnet hospitals.
The development of customized data sets to test the study's hypotheses was advantageous because this study had a very specific focus; however, this also limited the ability to compare this study's findings with other research projects that used different data sets for their samples. The sample used in H1 was slightly larger than the number of hospitals registered for the meaningful use programs because it included all Medicare EHR-eligible hospitals. Thus, direct comparisons with other meaningful use research studies whose sample included only registered, as opposed to eligible hospitals, cannot be made to the current study. The HIMSS Analytics data have a similar limitation because the sample used in this study is slightly larger than the number of hospitals in the HIMSS Analytics Database (that reflect data from 2013) because this study, due to the larger sample, included some hospitals that were not in the 2013 HIMSS Analytics Database. Again, the researchers aimed to study all hospitals that could potentially receive an HIMSS Analytics EMRAM score and not only those that elected to participate in the survey.
Other limitations of this study were inherent to its research design. The use of data extracted from existing data sets limited the research questions that could be examined, and the researchers were not able to control the quality of the data collection. 37 This study used administrative data sets that were not specifically designed for nursing research, which could further constrain how the relationships between the variables were analyzed. 38 The data were cross-sectional in nature, which precludes any strict causal interpretations of these results.
CONCLUSION
Hospitals in the United States must respond to the government's imperatives to improve the quality of patient care through the use of health information technology. There is a tremendous potential for EHRs to revolutionize the healthcare delivery process, 39 yet numerous challenges to EHR implementation persist. Hospitals recognized for nursing excellence with Magnet designation have a greater likelihood of receiving Medicare EHR incentive payments, and they are more likely to achieve higher levels of EHR use. Although the financial implications can only be speculated, this study provides direction regarding the importance of nursing excellence and adoption of EHRs. As the EHR revolution unfolds, continued investigation is needed to examine the quality of nursing care, EHR usage, financial implications, and patient outcomes.
